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Disposition of Claims 

4) ^ Claim(s) 1-26 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) E3 Claim(s) 1-10 and 24-26 is/are rejected. 

7) D Claim(s) is/are objected to. 
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DETAILED ACTION 
Election/Restrictions 

1 . Restriction to one of the following inventions is required under 35 U.S.C. 121 : 

I. Claims 1-10 and 24-26, drawn to a semiconductor device, classified in class 257, 
subclass 327. 

II. Claims 1 1-23, drawn to a method of making semiconductor devices, classified in 
class 438, subclass 212. 

The inventions are distinct, each from the other because of the following reasons: 

2. Inventions II and I are related as process of making and product made. The inventions 
are distinct if either or both of the following can be shown: (1) that the process as claimed can be 
used to make other and materially different product or (2) that the product as claimed can be 
made by another and materially different process (MPEP § 806.05(f)). In the instant case the 
product as claimed could be made by a materially different process, for example by forming the 
semiconductor layer around trench regions by selective deposition, or by doping the first 
semiconductor layer before depositing the second semiconductor layer into the plurality of 
trenches. 

3. Because these inventions are distinct for the reasons given above and have acquired a 
separate status in the art as shown by their different classification, restriction for examination 
purposes as indicated is proper. 

4. During a telephone interview with Eric Gash on 01/07/05 a provisional election was 
made without traverse to prosecute the invention of Group I, claims 1-10 and 24-26. Affirmation 
of this election must be made by applicant in replying to this Office action. Claims 1 1-23 are 
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withdrawn from further consideration by the examiner, 37 CFR 1.142(b), as being drawn to a 
non-elected invention. 

Applicant is advised that the reply to this requirement to be complete must include an 
election of the invention to be examined even though the requirement be traversed (37 CFR 
1.143). 

5. Applicant is reminded that upon the cancellation of claims to a non-elected invention, the 
inventorship must be amended in compliance with 37 CFR 1.48(b) if one or more of the 
currently named inventors is no longer an inventor of at least one claim remaining in the 
application. Any amendment of inventorship must be accompanied by a request under 37 CFR 
1.48(b) and by the fee required under 37 CFR 1.1 7(i). 



Claim Rejections - 35 USC § 112 

6. The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

7. Claims 2 and 25 are rejected under 35 U.S.C. 1 12, first paragraph, as failing to comply 
with the enablement requirement. The claim(s) contains subject matter which was not described 
in the specification in such a way as to enable one skilled in the art to which it pertains, or with 
which it is most nearly connected, to make and/or use the invention. Specifically, the 
specification does not refer to "a low gate-to-drain capacitance on resistance product." 
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Claim Rejections - 35 USC § 102 

8. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 35 1(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

9. Claims 1-6, 8-10 and 24-26 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Saito et al. (US 2004/0195618 Al). 

In re claim 1, Saito (esp. Fig. 1) discloses a semiconductor device, comprising: 
a drain region (11); 

a body region (12a) disposed above said drain region; 
a gate region (24a-2) disposed within said body region; 

a gate insulator region (23a; Fig. 12) disposed about a periphery of said gate region; 

a plurality of source regions (13a) disposed along the surface of said body region 
proximate a periphery of said gate insulator region; 

wherein a first portion of said gate region (24a- 1) and a first portion of said gate insulator 
region are formed as a substantially parallel elongated structure; 

wherein a second portion of said gate region (24a-2) and a second portion of said gate 
insulator region are formed as a normal-to-parallel structure; 

wherein a first portion of said drain region overlaps said parallel structure; and 

wherein a second portion of said drain region is separated from (by semiconductor region 
14B) said normal-to-parallel structure. 
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In re claim 2, as best understood, Saito discloses the device of claim 1, wherein said 
device provides a low (decreased) gate-to-drain capacitance (section [0072], lines 13-17). The 
"on resistance," as best understood is comparable to that of the instant application based on the 
similarity of structure between the Saito structure and that of Applicant's Prior Art (Fig. 2), 
described on pp. 6, lines 8-12) of Applicant's specification. 

In re claim 3, Saito discloses the device of claim 1, wherein said closed cell MOSFET 
provides a reduced gate-to-drain capacitance gate-to-source capacitance ratio. This claim is met 
by the prior art Saito for the same reasons as the instant application, in that a low gate-to-drain 
capacitance will product a high gate-to-source capacitance (Applicant's specification pp. 15, 
lines 5-6). This, in turn, produces the claimed reduced ratio (pp. 15, lines 11-13). There is no 
reason why this same result will not be present with the structure of the prior art Saito. 

In re claim 4, Saito discloses the device of claim 1, wherein said overlap of said first 
portion of said drain region and said parallel elongated structure comprises an extension of said 
drain region. 

In re claim 5, Saito discloses the device of claim 1, wherein said separation of said 
second portion of said drain region and said normal-to-parallel elongated structure comprises a 
well (14B) of said body portion. 

In re claim 6, Saito discloses the device of claim 1, wherein said body region (12a) and 
said plurality of source regions (13a) are electrically coupled together. 

In re claim 8, Saito discloses the device of claim 1, wherein said drain region comprises: 

a first drain portion (15) having a high doping concentration (section [0083], line 5); and 
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A second drain portion (1 1), having a low doping concentration (section [0083]), line 8), 
disposed between said body region (12) and said first drain region. 

In re claim 9, Saito discloses the device of claim 8. The limitation, "wherein said second 
drain portion increases ... TMOSFET" is a recitation of the intended use of the claimed device. 
Terms that simply set forth the intended use, a property inherent in or a function, do not 
differentiate the claimed composition of these elements from those known to prior art. 

In re claim 10, Saito discloses the device of claim 8, wherein 

said first portion of said drain region comprises a heavily n-doped semiconductor; and 
said second portion of said drain region comprises a lightly n-doped semiconductor. 
In re claim 24, Saito (esp. Fig. 1) discloses a semiconductor device, comprising: 
a plurality of open gate-drain regions (with gate 24a-2) arranged in a first plurality of 
parallel regions; and 

a plurality of closed gate-drain regions (with gate 24-1) arranged in a second plurality of 
parallel regions normal to said open gate-drain regions. 

In re claim 25, as best understood, Saito discloses the device of claim 24, wherein said 
device provides a low (decreased) gate-to-drain capacitance (section [0072], lines 13-17). The 
"on resistance," as best understood is comparable to that of the instant application based on the 
similarity of structure between the Saito structure and that of Applicant's Prior Art (Fig. 2), 
described on pp. 6, lines 8-12) of Applicant's specification. 

In re claim 26, Saito discloses the device of claim 24, wherein said closed cell MOSFET 
provides a reduced gate-to-drain capacitance gate-to-source capacitance ratio. This claim is met 
by the prior art Saito for the same reasons as the instant application, in that a low gate-to-drain 
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capacitance will product a high gate-to-source capacitance (Applicant's specification pp. 15, 
lines 5-6). This, in turn, produces the claimed reduced ratio (pp. 15, lines 11-13). There is no 
reason why this same result will not be present with the structure of the prior art Saito. 



Claim Rejections - 35 USC § 103 

10. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

11. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Saito as applied to 
claim 1 above, and further in view of Darwish et al. (US 2003/0062570 Al). 

In re claim 7, Saito discloses the device of claim 1, whrein; 

said drain region (11, 15) comprises an n-doped semiconductor (section [0082], lines 3- 

4); 

said body region (12) comprises a p-doped semiconductor (section [0080]); 

said gate insulator region (23a) comprises an oxide (section [0081]); 

said plurality of source regions (13a) comprises a heavily n-doped semiconductor 
(section [0079], line 13), but does not expressly disclose said gate region comprising a heavily 
doped n-doped semiconductor. Darwish (esp. Fig, 3) discloses a heavily doped semiconductor 
polysilicon region (14) filling the gate trench (section [0024]). Darwish does not expressly 
disclose said gate layer comprising an N-type semiconductor. However, it would have been 
obvious for one skilled in the art at the time of the invention to select an N-type impurity rather 
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than a P-type impurity for the gate electrode for the purpose, for example, of enhancing the 
conductivity of the vertical channel region. This would be the obvious choice because both the 
source and drain regions are also N-type. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jesse A. Fenty whose telephone number is 571-272-1729. The 
examiner can normally be reached on 5/4-9 1st Fri. Off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tom Thomas can be reached on 571-272-1664. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-21 7-9 197^toll-£ree). 




